A classification is made of 219 cases notified as puerperal fever or puerperal pyrexia. Of these, 71 were local uterine infections; 47, pelvic or general peritonitis; 11, pelvic cellulitis; 20, septice,mia or pyeemia; 12, pyelitis, and 58, febrile conditions not due to infection of the genital tract. Fatal cases were all due to general peritonitis or blood infections and the general death-rate for infections of the genital tract is 21-4 per cent. Of 32 maternal deaths, 7 followed abortion; 11 occurred in primipare, the preponderance of whom showed more or less severe trauma, and 13 in multiparae in whom trauma was absent in the great majority. Simnilar antecedent circumstances were found in
recovered cases of puerperal infection; from these figures an attempt is made to assess the importance of trauma in the production of sepsis. Two cases of puerperal scarlet fever are described and the transmission of infection in puerperal sepsis is discussed. A study has been made of sensitiveness to the hEemolytic streptococcal toxin in 103 cases of puerperal sepsis and the results do not bear out the suggestion that infection by the streptococcus in the puerperium is correlated with toxin sensitiveness. PUERPERAL fever has been compulsorily notifiable for many years, but the Public Health (Notification of Puerperal Fever and Puerperal Pyrexia) Regulations widened the basis of notification to include all cases coming under the definition of ' any febrile condition (other than a condition which is required to be notified as puerperal fever) occurring in a woman within twenty-one days after childbirth or miscarriage, in which a temperature of 100 . 40 F. (38°C.) or more has been sustained, or has recurred during that period." These regulations came into force on October 1, 1926, and from that date till September 30, 1928, 219 cases notified under them or under the original Act have passed through our hands at the North-Western Hospital.
A classification of the various conditions that have been encountered must have a basis in morbid anatomy, for, although it was long ago pointed out that puerperal fever had almost been raised to the status of a specific infectious disease by the enactments that have grown up around it, it is clear that this term must cover a diversity of disease processes, not all of which are restricted to the birth canal. Classification itself is not easy, since we are apparently dealing 'With a variety of aetiologically and pathologically dissimilar infections, which even from the anatomical standpoint may have little in common, save fever following childbirth, or miscarriage. I have here adopted the classification proposed by my gynwcological colleague at the North-Western Hospital-Mr. James Wyatt (M.A.B. Annual Report, 1925-26, p. 152) .
It is as follows:-(I) An infection of the uterus which remains localized to that organ. (II) An infection of the uterus which spreads via the Fallopian tubes and produces either a localized or general peritonitis.
(III) An infection of the uterus which spreads to the pelvic cellular tissue. This classification is not suggested as final. The separation of many of the cases into hard-and-fast compartments is impossible and in classifying some cases it was necessary to select what seemed the most prominent feature in the clinical picture. Table I shows the grouping of the cases and the fatality. An attempt has also been made from the available figures to show what these various conditions represent in immediate morbidity by measuring the average duration of pyrexia and the period of treatment in hospital of the recovered cases. The remote morbidity that results is of course outside the scope of this investigation. At one end of the scale, and responsible for a fair amount of illness, are the local uterine infections, while at the other and responsible for a considerable morbidity and fatality, are the blood and peritoneal infections. Indeed, it is clear that the problem of mortality is almost entirely concerned with the general peritonitis subdivision and the general blood infections, which together form 20 19 per cent. of all the cases. The single deaths that occurred in Classes III and VI were due to acute lobar pneumonia and acute miliary tuberculosis respectively, consequently we find that the fatality in forty-four cases of puerperal septicoemia, pycemia and general peritonitis is 72 -7 per cent. The puerperal fatality rate over this series of cases in Classes I; II, III and IV (149 cases), calculated on the deaths which were due to puerperal infections and nothing else (32 fatal cases), works out at 21-4 per cent.
To give an idea of the aetiology of these fatal cases I shall examine them in some detail. Of the thirty-two in which we are at present interested, seven, or 21-9 per cent., were the result of septic conditions supervening upon abortion. In one of these a coroner's jury returned a verdict of " wilful murder against a person or persons unknown," and two otbers at least were the result of improper interference. Of the remaining twenty-five, eleven were primipara3, thirteen were multiparie, and in one case the records were defective on this point. This division becomes of importance when we look into the details of the confinement. Among the primiparte, eight were instrumental labours, and of these, six sustained severe lacerations of the birth canal and one a slight tear. In the three unaided labours one was badly torn, one slightly torn, whilst one, undamaged, had a retained placenta. Again, amongst the primiparee, it was definitely ascertained that four had no vaginal examination before confinement. Similar facts elicited with regard to the multiparae, present some contrasts when compared with the primiparae. Normal labours occurred in nine of the multiparee and four were instrumental. In Table II details have been tabulated of 116 recovered cases belonging to the first four classes of puerperal infections. Here, again, abortion is an antecedent condition of 24 or 20-6 per cent. The number of infected multipara exceeds the primiparae. Damage to the birth canal was present in 43-4 per cent. of cases, and of the full-time labours 24-4 per cent. were instrumental. No vaginal examination had been made previous to 49*4 per cent. of the full-time confinements in which this information could be definitely given.
These details have been recorded as they have a bearing on wtiology. and so may afford some indication of measures of prevention. In the first place, it is disturbing to find that approximately 20 per cent. of our maternal deaths have followed upon abortion, and that a significant fraction was directly attributable to illegal interference. It is also hard to believe that a means will not ultimately be devised to reduce the deaths of primiparw, who form 34*4 per cent. of the whole, and among whom trauma seems to bulk too largely in the attendant circumstances. At the same time, lhowever highly we rate trauma as a factor in the production of sepsis, we cannot overlook the experience of the group of multiparal. They form an interesting control on this point, and it is to be noted that 40-6 per cent. of all our deaths occurred in multiparaB, among whom the act of labour was apparently free from the factor of trauma in the preponderance of cases. It seems; a fair deduction from a consideration of these cases that even if the factor of avoidable trauma could be eliminated in the case of primiparw, they would still be exposedto a risk of infection of the same order as exists in multiparee.
In general, analysis of the figures relating to the recovered cases in Table II lead to the same conclusions as are derived from fatal cases.
Before leaving this aspect of the subject it is of interest to note that as a result of twenty-two full-time labours in which the mothers perisbed and in which we have the requisite information, in eighteen cases a living healthy child was produced, in one case the child died from pyaemia within a few days, and in three cases the child was delivered dead. In the recovered cases eighty-eight normal healthy children were produced as a result of ninety-one full-time labours.
Class V is composed of a small, but fairly clear-cut, group of twelve cases of pyelitis, practically all the result of B. coli infections. This figure, however, does not represent the total incidence of this complication of the puerperium, as it was noted in association with four other cases which have found their way into other classes. That this type of infection is responsible for a significant fraction of puerperal morbidity, appears from the fact that the average duration of pyrexia was 13 * 5 days and the period under treatment 32 9 days.
Class VI numbers fifty-eight, or 26 4 per cent. of the total, and are chiefly of interest since, but for the Puerperal Pyrexia Regulations, they would have probably escaped notification. In these the febrile condition in two was associated with mental disturbances, in nine with constipation, in thirteen with breast troubles, in twenty-eight with intercurrent diseases, while six had no pyrexia after admission to hospital, nor did they show a possible cause for it when examined after arrival.
The intercurrent disease group is of some interest as showing the liability of puerperal women to incur respiratory complications. Thus of the twenty-eight cases, the diagnosis of bronchitis was made in five, of acute lobar pneumonia in four, and of pleurisy in five.
The only other homogeneous group among the intercurrent diseases is formed by five cases of scarlet fever. This group is worth more than a passing reference, owing to the common aetiological relationship between scarlet fever and the majority of cases of puerperal sepsis. The five above-mentioned cases were scarlatina simplex; there was not the slightest suspicion during their illness of an infection of the genital tract, and the incidence of the disease must be regarded as accidental to the puerperal state and having no pathological connexion with it. Two other cases of scarlet fever, however, were seen in the whole series and, for reasons that will become obvious. they have been included in the appropriate groups of maternal deaths already considered. The main features of each case were as follows:
Case I.-J. S., aged 22, primipara, confined March 30, 1927. Delivery normal except for perineal tear which required two stitches. Pyrexia appeared April 1, 1927, and patient was admitted to hospital April 2, 1927. On admission she presented the typical features of scarlatina simplex, well-marked faucial angina and a typical rash which blanched with a 1 10 dilution of scarlet fever antitoxin. The highest temperature recorded in the early febrile stage was 1030 F., and on the sixth day of disease the temperature was subnormal whilst characteristic desquamation had commenced on the neck and upper part of the chest. The temperature remained down till the eleventh day on which it rose to 101.2 F. For the next three days it remained in that neighbourhood but there were no symptoms or signs of any complication till the fourteenth day when two stitch abscesses appeared in the perine-um and the patient complained of the onset of abdominal pain. On the fifteenth day general peritonitis was definitely present and death occurred on the eighteenth day. At the postmortem examination the signs of endometritis, salpingitis and general peritonitis were found and a heemolytic streptococcus was isolated from all lesions.
Case II.-A. W., aged 22, primipara, confined May 1, 1927. Forceps delivery. Pyrexia present on May 3, 1927, and patient admitted to hospital. On admission the chief features of the condition were gross laceration of the cervix, vagina, and perinoeum, and a temperature of 102°F. On May 5, 1927, she developed a headache, rigor, and a dusky scarlatiniform rash which blanched with a 1: 5 dilution of scarlet fever antitoxin but not with a puerperal
The results may be examined from another angle. In the above group the hwemolytic streptococcus has been recovered in twenty-two cases: from the cervix in the local uterine infections and the pelvic peritonitis; from the peritoneal exudate in the general peritonitis; from the blood in the septictemias, and from the abscesses in the single pyiemia case. These eases are therefore all infections due to the haemolytic streptococcus and their Dick reactions are classified as follows . It will be seen that fifteen of these cases were Dick negative and seven Dick positive. Invasion by the hmmolytic streptococcus is therefore apparently not restricted to the Dick positive case and, as far as localized infections are concerned, this is what we should have expected, arguing from our experience in streptococcal lesions of the fauces. These figures also show clearly that an antitoxic immunity is no barrier to a general infection of the blood-stream, since of three cases of septicaomia and one of pytemia all were Dick negative. Finally, it would appear from the data that the treatment of these cases of blood-infection by a streptococcal antitoxic serum does not hold out a large measure of hope.
Mr. H. B. BUTLER said that the organism responsible for puerperal sepsis was, almost invariably, the Str eptococcus hwmnolyticus which was primarily a mouth organism and might be introduced into the birth canal by the breath of the attendant, but there was anotherpossibly important-mode of infection which was generally overlooked.
The patient's safety from infection from her own fieces consisted in the fact that the fieces did not ordinarily contain hfemolytic streptococci, rather than in the adequacy of the precautions taken to avoid contamination. If the faeces should contain this organism, the danger of infection by contamination would be very real and would be enormously increased when trauma had been sustained, or intra-uterine manipulations performed. Dr. A. F. Hurst had demonstrated that about 4 per cent. of all human beings were born without the power of secreting acid gastric juice and continued so through life.
The subjects of congenital achlorhydria were entirely unable to sterilize their own gastric contents, and if their mouths became infected with hemolytic streptococci, the organisms, swallowed with the food, passed through the stomach unmolested and finally became inhabitants of the fEeces. Conversely, the intense alkalinity of the small bowel contents allowed the large bowel organisms such as the Bacillus coli to grow up into the upper alimentary tract. This being so, approximately 4 per cent. of all child-bearing women were the subject of achlorhydria and of these a large proportion had active hmemolytic streptococci in their feces and were thus extraordinarily susceptible to puerperal septicmemnia. fever streptococcus antitoxin. Faucial anginia was totally absent. Blood-culture during the rigor was sterile. By May 10, 1927, typical desquamzation was well established on neek and chest, the tongue had peeled typically, and arthritis appeared in wrists, elbows, ankles, knees and hips. In addition, signs of pelvic peritonitis were present. On May 12, 1927, patient developed septic arthritis of right elbow and pyTemie abscesses in both buttocks. Death occurred May 13, 1927. Autopsy refused. I think it will be agreed that these cases have been rightly included as puerperal deaths although they may also be regarded as puerperal scarlet fever. The course of events, however, indicates that there are two types of this condition. In Case I we have a typical case of scarlet fever complicated by an infection of the perinmum, uterus, and peritoneal cavity with the haemolytic streptococcus. It seems reasonable that the genital tract infection was secondary to the faucial infection. In Case II the pathological picture is of a different order. If we accept the present-day conception of scarlet fever as being the resultant of the faucial invasion by the ha,molytic streptococcus and a generalized toxsemia due to the liberation into the circulation of a soluble exotoxin, it would only be logical to assume that we are still dealing with a case of scarlet fever although the site of implantation of the streptococcus is in the uterus. In Case II we have an example of this and it would therefore appear to be a variant of surgical scarlatina. These cases are of miore than academic interest as they throw light upon the all-important question of mode of infection in invasions of the genital tract in the puerperium by the hLemolytic streptococcus. Case I also indicated the real, if somewhat remote, risk undergone by a woman developing scarlet fever in the puerperium.
The question of the transmission of the causal organism of puerperal sepsis is a considerable problem in epidemiology, but on an understanding of this a rational means of prevention depends. Every worker who has investigated the subject has reported that the haemolytic streptococcus is responsible for the great majority of puerperal infections and in our experience it has been the exception to find any other organism. It is also agreed by most workers that the weight of evidence is against any likelihood of a specific strain being concerned, but the simple fact that we know that haemolytic streptococcus is the main vetiological factor is helpful in forming an opinion on the transmission of the disease. The natural habitat of this organism is the naso-pharynx of healthy or catarrhal individuals and, but for this, it seems unlikely that, in these days of asepsis, the streptococcus would remain an important factor in producing contagious diseases, including puerperal fever. This is particularly true, as Kinloch and his co-workers have pointed out, of hospitals where the aseptic ritual can be carried out to the last detail. The source of infection can thus be narrowed down to the naso-pharynx of the patient and those of her contacts during labour. The first case of scarlet fever, the details of, which have been given, illustrates the possibility of auto-infection from the naso-pharynx. Instances of coincident outbreaks of scarlet fever and puerperal sepsis in maternity homes could be given to support the hypothesis that contact carriers of hemolytic streptococci may be responsible for setting up these infections. With regard to the patient, there is always the further possibility that the nidus of the streptococcus is in the genital tract, but bacteriological evidence-in so far as it is supported by examination of cervical cultures during pregnancy-is against this, though there still remains the chance that the organism may be confined to the uterine lymphatics. We still await information with regard to the distribution of the heemolytic streptococcus in the general population, but if, as seems likely, the main reservoir of the haemolytic streptococcus is in the naso-pharynx, its activities at present are only limited by the resistance of the exposed person and the remoteness or otherwise of the contact, since we can exercise only imperfect control over droplet infection. On the analogy of our experience in other diseases, complete control is never likely to be attained until some method of immunization is devised which will protect against pyogenic as well as the toxigenic manifestations of the streptococcus.
